The calculated values of lattice parameters a LSDS (a P BEsol ) are found to be ∼1.7%, ∼2.0% and ∼2.4% (∼0.6%, ∼0.7% and ∼0.7%) smaller than a exp for CdV 2 O 4 , MgV 2 O 4 and ZnV 2 O 4 , respectively, which indicates that the PBEsol functional predicts the lattice parameters in good agreement with the experimental data. The present study shows the importance of U ef in understanding the comparative electronic behaviour of these compounds.
In present work, we try to understand the importance of effective Coulomb interaction (U ef ) between localized electrons of V atom to understand the comparative electronic be- 
II. INTRODUCTION
In condensed matter physics, the local spin-density approximation (LSDA)/generalized gradient approximation (GGA) based on density functional theory has been one of the useful tool for understanding and predicting large range of properties of various materials [1] [2] [3] [4] [5] [6] [7] [8] .
However, despite of the many successes, a clear limitation of both functionals have been seen in calculating the electronic and magnetic ground state properties of the strongly cor- Ry and 2 mRy/a.u., respectively. The equilibrium lattice parameters for these compounds are calculated by fitting the total energy difference between the volume dependent energies and energy corresponding to the equilibrium volume [∆E=E(V)-E(V eq )] per formula unit versus unit cell volume data using the universal equation of state 40 . The universal equation of state is defined as, In order to compute the numerical value of U ef , Anisimov and Gunnarsson have constructed a general supercell approach with the hopping term (connecting the 3d orbital of one atom with all other orbitals of remaining atoms) set to zero 14 . U ef for correlated 3d
electrons are computed by varying the number of electrons in non-hybridizing 3d-shell by using following formula,
where, ǫ 3d↑ and ǫ F are the spin-up 3d eigenvalue and the Fermi energy for the configuration of n up-spins and n down-spins, respectively. n is the total number of 3d electrons. Now, following the procedure given by Madsen and Novák, we have calculated the U ef of impurity V atom in these spinels by using WIEN2K code 41 . Table 1 .
In order to calculate the equilibrium values of lattice parameter a for these compounds, we have plotted the total energy difference between the volume dependent energies and energy corresponding to the equilibrium volume [∆E=E(V)-E(V eq )] per formula unit with varying volume of the unit cell. The plot of ∆E versus volume for these compounds using LSDA
and PBEsol functionals are shown in the Fig. 1(a-f) . It is clear from the figure that both functionals give the parabolic behaviour for all these compounds. The volume corresponding to minimum energy gives the exact equilibrium volume for these compounds. and O2 atoms are deviated ∼0.5% (∼0.4%) and ∼0.06% (∼0.1%), respectively from x exp .
Similarly, the deviation of x LSDA and x P BEsol for V atom is ∼0.02% from the x exp for this compound.
Now, we calculate the U ef of impurity V atom for these spinels by using the Eqn. 1.
The calculated values of U ef by using LSDA and PBEsol functionals (corresponding to theoretically computed values of lattice parameters and atomic coordinates) for all three compounds are shown in the Now, in order to know the electronic behaviour of these compounds, we have calculated the ratio between nearest neighbour hopping integral (t) and U. The values of t for these spinels are calculated by fitting the following equation,
where, J is the nearest neighbour exchange coupling constant. The linear fit of J versus 1/U for these compounds are shown in the Fig. 3 , where the data are taken from our earlier in present study decreases with increase in V-V distance for these compounds.
It is important to note that experimentally observed values of band gap decreases as V-V distance decreases for these compounds 36, 43 . Hence, the order of 
V. CONCLUSIONS
The self-consistent evaluation of effective Coulomb interaction (U ef ) of V atom and its importance to understand the comparative electronic behaviour of AV 2 O 4 (A=Zn, Cd and Mg) compounds have been studied by using density functional theory. Among these compounds, the U ef (calculated by LSDA and PBEsol functionals) were found to be largest 
